The relationship between energy consumption and economic growth has always been an important research topic in the field of energy economy. According to the characteristics of the medium and long term energy consumption, combined with the advantages of grey system theory required for small sample, less data, and simple, firstly this paper uses grey relational analysis (GRA) method to analyze the relationship between energy consumption and economic growth of Hebei Province, the empirical analysis results show that, both of which have high positive correlation. On this basis, this paper builds a gray GM (1, 1) model to fit the test combined with the past six years' historical data of Hebei Province energy consumption, and the result shows that the fitting effect is good. Then this paper uses the model to predict the energy consumption of Hebei Province in the next 5 years, and finally provides suggestions for energy and economic development in Hebei province.
degree is the best. The basic idea is that the more similar the geometric shape of the curve formed by a number of statistical data columns, the closer the trend of the change, that is, the greater the correlation degree between the corresponding sequences, and the smaller the contrary. In mathematical statistics there are many methods used to analyze the system, such as the principal component analysis, regression analysis, etc., but in addition to the complexity of the calculation, there are some limitations: (1) Requires a lot of data; (2) The sample is subject to the typical probability distribution, which requires a linear relationship between the factor data and the system characteristic data; (3) May cause system relations and principles to reverse or distort. Grey correlation analysis can make up for these shortcomings, the steps of grey correlation analysis are as follows: Supposing that the two system behavior sequences are: 
are similar to the method of calculating the absolute correlation degree. Grey comprehensive correlation degree can be obtained when we calculate the grey absolute correlation degree and relative correlation degree. Let )
It is the comprehensive correlation degree.
III. EMPIRICAL ANALYSIS
Taking Hebei Province as an example, the relationship between energy consumption and GDP is analyzed by using grey relational analysis, which can find the correlation between energy and economic growth, and provide the basis for the coordinated development. According to the data of energy consumption in Table 1 we can obtain Figure According to the data of table 1, combined with the calculation method of grey correlation degree, the calculation process is as follows: 
, put the above calculation results into the formula:
According to the calculation, grey comprehensive correlation degree of energy consumption and GDP is 0.74 in Hebei Province during 2008-2013, which shows that it is high correlation between energy consumption and economic growth in Hebei province.
B. Grey GM (1,1) Forecast of Energy Consumption in Hebei Province
Construction
, k=1,2,3...n. , GM (1,1) model is constructed by using the original data sequence. Construction steps are as follows:
1) 1-AGO of the original data sequence, format a new data sequence:
a is the development gray number, u is the internal control gray number, which is the constant input of the system. The equation satisfies the initial condition:
Its solution is:
Discrete values of equal interval sampling:
The grey modeling approach is an additive sequence to estimate the constant a and u by the least square method.
2) Determination of Matrix B and Y
are put into equation （4-2）respectively, use difference to replace differential, and because it is equal interval sampling,
, in the same way,
involves two values of cumulative generation sequence, so ) (
should be the average value of the two values, that is:
The formula (3) is written in matrix form: 
5) Construct the Original Sequence Model
is forecast value, which corresponds to the fitted value of the cumulative sequence x 
6) Testing of Accuracy
In the GM (1, 1) model, we need to carry out the accuracy test, which can use residual test and the posterior difference test.
C Energy Consumption Forecast Constructing the original
data sequence based on 
Calculating mean value to generate the matrix B, according to the original data sequence to establish the matrix Y, then uses the least square method to calculate: a=-0.04，u=24886.95. The accuracy of the model is tested, and the average relative error is 2.28%<5%, posterior contrast C=0.34<0.35, small error probability P=1, prediction accuracy level is 1. This shows that the model predictive simulation results are good. The specific simulation results are shown in figure 3: The results are shown in Thus, to 2020, the growth of energy consumption is still a rising trend in Hebei Province, while the energy consumption growth rate will be flat even begin to decline （ten thousand tons of standard coal）.
D Suggestion
According to the above analysis, it is found that the energy consumption will increase with the development of economy in Hebei Province, which will lead to the contradiction between energy supply and demand, and expand the gap between supply and demand. Therefore, in view of the economic growth of Hebei province and the current energy consumption structure and consumption patterns, it is necessary to adjust and optimize the energy consumption structure, reduce the economic dependence on energy. Specific suggestions are as follows:
1) Improve Energy Efficiency and Reduce Energy Consumption
It is not realistic that Hebei Province change energy consumption structure based on coal thoroughly in a short period of time, therefore, we need to improve the efficiency of energy use and reduce energy intensity constantly under the guidance of existing technology and scientific and technological innovation. Therefore, how to improve the energy efficiency and develop new energy sources will become a major energy problem in Hebei province.
2) Optimize the Energy Consumption Structure
Hebei Province must change the status quo that the proportion of coal in energy consumption is too high, develop new and renewable sources of energy and optimize the structure of energy consumption constantly with the decreasing of production cost, the maturity of technology development and the policy support. We also need to accelerate the construction of smart grid, do a good job in wind power and solar power generation; develop the new energy suitable for the rural characteristics, such as biogas; improve heat pump technology, and improve the substitution effect of clean energy and renewable energy constantly. 
3) Accelerate the Adjustment and Upgrading of Industrial Structure and Product Structure
At present, we must adjust and upgrade the industrial and product structure constantly, reduce industrial energy consumption, and reduce industrial products of high energy consumption, high pollution continuously in Hebei Province. The steel industry is the main body of the manufacturing industry, which is a high energy consuming industry. It is necessary to transform to green development and the ecological steel. At the same time, we must increase policy support, develop high-tech industries of low energy consumption and high value-added, vigorously develop the environmental protection industry, control the rapid development of high energy consuming industries strictly, and eliminate high energy consumption and low efficiency of the industry resolutely.
In addition, we also need to increase scientific and technological innovation, improve technology innovation ability of energy utilization rate; continue to increase investment in energy-saving emission reduction, further strengthen law enforcement and accelerate the construction of energy-saving service management system.
IV CONCLUSION
The energy consumption and economic growth in Hebei province are highly mutual dependent by grey correlation analysis and GM (1,1) model. Through the establishment of GM (1,1) model to forecast the energy consumption of Hebei province during the next 7 years, the results show that in 2020 the total amount of energy consumption in Hebei province will reach 40181.82 ten thousand tons of standard coal. However, due to the passage of time, some random factors will be into the gray system, so that the development of the system will be affected. Therefore, the model is more suitable for short-term and medium -and long-term prediction.
